We used the fast Fourier transform (FFT) algorithm of Matlab for the computation of estimate component frequencies in the discrete data of:
1. current charge and discharge in the galvanostatic test (see figure S1), and 2. voltage scan waveform in the voltammetric test (see figure S2 ).
The window length was set to 2048 data points.
Calculation of EDLCs Metrics from R s -CPE Model
The nonlinear least-squares minimization for data fitting was carried out using Matlab's lsqcurvefit function with Trust-RegionReflective (TRR) algorithm. The fitting routine attempts to numerically solve the problem:
where (R s , Q, α) constitutes the set of characteristic parameters to minimize the function f 0 (x), f (x i ; R s , Q, α) is the fitting function (equation 7 for constant-current charge/discharge and equation 22 for linear voltage sweep) evaluated at x i , y i is the measured response at x i , and n is the total number of collected data points. A constraint is added to the problem to limit the possible solutions for the resistance and pseudocapacitance to real positive values. Also, a negative value of the dispersion coefficient α indicates inductive characteristics which is not considered here. The code was configured to use Matlab's MultiStart with 50 iterations to find the global solution of (R s , Q, α).
The extracted values of (R s , Q, α) satisfying equation 7 for galvanostatic charge/discharge are shown summarized in tables S1 and S2 for PS and NEC EDLCs respectively. Similarly, the extracted values of (R s , Q, α) satisfying equation 22 for linear voltage scans are shown summarized in tables S3 and S4 for PS and NEC EDLCs respectively. The average capacitance from the R s -CPE (denoted C eff ) is compared with the average capacitance calculated from the standard R s C model for both techniques. Table S2 . Extracted set of parameters (R s , Q, α) from ±5, 10, . . . 25 mA charge/discharge waveforms of the NEC EDLC using nonlinear least-squares optimization with equation 7. The average capacitance from the R s -CPE (C eff , calculated using eq. 9) is compared with the average capacitance calculated from the standard R s C model (eq. 1) over (i) the full voltage window and (ii) 20 to 80% the nominal voltage 
